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October 24, 2018 - History of Radioactivity & Birth
University of Rhode Island of Atomic Era

- Atoms for Peace and the IAEA
 Proliferation and the Cold War

* Los Alamos National Laboratory
« University Challenges







* 1895 — Wilhelm Roetengen
discovered new rays (invisible light),
he named X-Rays (took photo of
wife’s hand’s skeletal structure)

* 1896 — Henri Becquerel discovered
uranium salts gave off similar rays

* 1896 — Marie Curie, doctoral student
named phenomenon radioactivity
and did research on radioactive
materials (polonium and radium)

[Nobel Prizes: physics & chemistry] = Marie and Pierre Curie with Henri
Becquerel



© lain Sangster, 2011



Source for letter: http://hypertextbook.com/eworld/einstein.shtml
Source for photo: http://nnsa.energy.gov/aboutus/ourhistory/timeline/albert-einstein-alerts-president-roosevelt-german-atomic-energy-program



All photos DOE/public domain




Alamogordo, NM, July 16, 1945

https://www.flickr.com/photos/losalamosnatlab/






« Atoms-for-Peace Program - Dec. 8, 1953, President Dwight D. Eisenhower

» Treaty on the Non-Proliferation of
Nuclear Weapons (NPT)
— Open for signatures in 1968
— 191 States joined
— Safeguards system under IAEA

— 5 Nuclear Weapons States
« USA
* Russia - 1949
« UK-1952
* France -1960
» China - 1964

* Proliferation

— India (1974), Pakistan (1983), https://www.armscontrol.org/factsheets/nucleartesttally
N. Korea (2006) http://www.britannica.com/EBchecked/media/120679/Dwight-D-Eisenhower-
delivering-his-Atoms-for-Peace-speech-to
http://archive.vod.umd.edu/EisenhowerAtomsforPeace.htm



https://www.armscontrol.org/factsheets/nucleartesttally
http://www.britannica.com/EBchecked/media/120679/Dwight-D-Eisenhower-delivering-his-Atoms-for-Peace-speech-to
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Within the United Nations (UN)
Established in 29 July 1957

International Organization
— Promote peaceful use of nuclear energy
— Inhibit its use for military purposes, including nuclear weapons

Located in Vienna, Austria

https://iwww flickr.com/photos/iaea_imagebank/
https://lwww.iaea.org/newscenter/multimedia/photoessays/60-years-60-pictures-an-overview-of-the-iaeas-work






Safeguards Security

Safety



* Legally Binding Agreements

 Verifications and Inspections

—States Reports of Inventories
» Accounting inspections at facilities
* Nuclear material measurements
« Sample analysis

—Design Information (DIV)

« Compare design information of
State with in-field inspections

* Environmental sampling

https://iwww flickr.com/photos/iaea_imagebank

https://lwww.iaea.org/newscenter/multimedia/photoessays/60-years-60-pictures-an-overview-of-the-iaeas-work









* Treaty Banning Nuclear Weapon
Tests in the Atmosphere, in Outer
Space and Under Water,(1963)
[Also called: Limited Test Ban
Treaty or LTBT]

« Comprehensive Nuclear-Test Ban
Treat (CTBT), 1996

https://www.ctbto.org/nuclear-
testing/history-of-nuclear-
testing/nuclear-testing-1945-today/



https://www.youtube.com/watch?v=LLCF7vPanrY



USA

Russia

https://ourworldindata.org/nuclear-weapons



* 1947-1991: Cold War

— Between Soviet Union and United States
— Escalation in nuclear weapons stockpiles

* 1987 — Intermediate-Range Nuclear Forces Treaty (INF)
— Signed by Gorbachev and Regan
— Eliminated short (500-1000 km) and intermediate (1,500-5,500
km) range nuclear and conventional missiles, and launchers

— Allowed on site verification inspections

* 1991 — Strategic Arms Reduction Treaty (START I)
— Signed by Gorbachev and GHW Bush
— Reduction and limitation of strategic offensive arms

* 1993 — START Il
— Singed by GHW Bush and B Yeltsin
— Banned multiple independently targetable reentry vehicles
(MIRV) on intercontinental ballistic missiles (ICBM)
_ Never entered into effect htp://www.reagan.utexas.edu/archives/photographs/large/c44071-15a.jpg

By Susan Biddle - http://bushlibrary.tamu.edu/research/gallery.php?id=37, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=9967743
https://upload.wikimedia.org/wikipedia/commons/a/ad/George_H._W._Bush_and_Boris_Yeltsin
~1993.jpg



https://commons.wikimedia.org/w/index.php?curid=9967743
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* 1946-1975: Atomic Energy Commission
(AEC) — to foster and control the peacetime
development of atomic science &
technology

* 1974: Nuclear Regulatory Commission
(NRC) and Energy Research and
Development Administration (ERDA)

« 1977: Department of Energy (DOE) created,
assumed responsibilities of ERDA

« 2000: National Nuclear Security
Administration (NNSA) under DOE

https://www.energy.qgov/sites/prod/files/AEC%20History.pdf



https://www.energy.gov/sites/prod/files/AEC%20History.pdf

Nuclear Security Enterprise

1. Kansas City
Plant

2. Lawrence
Livermore
National
Laboratory

3. Los Alamos
National
Laboratory

4. Nevada
National
Security Site

5. Pantex Plant

6. Sandia
National
Laboratories

7. Savannah
River Site

8. Y-12 National
Security
Complex



MISSION
To solve national security challenges through scientific excellence

VISION

To deliver science and technology to protect our nation and
promote world stability

VALUES
» Excellence
» Integrity
» Teamwork
» Stewardship
» Safety & Security

GOAL

We will deliver nuclear security and broader global security
mission solutions



We use science-based stockpile stewardship to annually assure

the Secretary of Energy, Secretary of Defense, and the President
that the stockpile is

« Safe,
 Secure, and

.
 Reliable

DARHT - Dual Axis Hydrodynamic

Test Facility






From Los Alamos National Security (LANS) to TRIAD National Security

Mission &
Enabling

Mission
Science, Tech.,
& Eng. (STE)

Operations

Battelle Memorial Institute, The Texas A&M Univ. System & Univ. of California



Metropolis Center for Modeling & Simulation High Explosive Laboratories Los Alamos Neutron Science Center

Plutonium Processing Facility (TA-55) SIGMA Building Dual Axis Radiographic Hydrotest Facility (DARHT)

* 40 square miles

* 47 technical areas

* 8.2 million ft2 under roof
* 1,000 buildings

* 13 nuclear facilities Chemistry and Metallurgy Research (CMR) Radiological Laboratory Ultility Office

Building Building (RLUOB)
« 268 miles of road (100 paved)







March 2018:

« R&D and STE - 3638
« Students — 1191
 Post Docs 392

~36% of all Lab employees are former
Lab students or postdocs
(61% for R&D scientists and engineers)



* Mission
o Conduct experiments on critical assemblies
with fissile material at or near criticality in
order to explore reactivity phenomena, and
to operate the assemblies in the regions
from sub-critical through delayed critical.

4 Critical Assemblies and Lots and Lots of
Special Nuclear Material

» Facility/Capabilities
o Cat | Special Nuclear Material (SNM)

o Subject Matter Expertise
» Critical experiments: Planet, Comet, Godiva

IV, and Flat-Top
» Sub-critical Experiments and Radiation Test

Object Operations
* Location
o At the Nevada National Security Site
(NNSS)
o Outside Las Vegas









Challenge #1:

Plutonium Waste ltem
Measurement System

Design a method for determining the
nuclear material content of waste drums
before they are moved to the NDA lab

Challenge #2:

Marine-Based
Modular Reactor

Design marine-based modular reactor
safeguards considering physical security,
material control and accounting, nuclear
security infrastructure, & IAEA
inspections

Challenge #3:

Floating Nuclear
Power Plant

Design FNPP safeqguards considering
physical security, material control and
accountability, nuclear security
infrastructure, & IAEA inspections

Challenge #4:

Spent Fuel Dry Cask
Storage Design

Design a new cask for measuring
signatures from spent fuel for improved
monitoring of cask’s nuclear material
content, improve ALARA for workers




Automated HEPA Filter
Replacement Method

* Online Filter Replacement
* Allow for measurement

« Limit exposure to workers




Challenge #1:
Underwater
Drone for Fuel
Inspection
(Team 25)

Design an underwater
nuclear fuel inspection
remotely operated
vehicle for safeguards
and safety

Challenge #2:
Neutron
Radiography
Facility
Design for
RINSC
(Team 26)

Design a neutron
radiography facility for
RINSC (Rhode Island:
Nuclear Science Center)

Challenge #3:
Nuclear Fuel
Handling
Device for
Pool Research
Reactors
(Team 27)

Design a nuclear fuel
handling device for pool
research reactors for
safeguards and safety



Los Alamos National Laboratory staff look forward to
collaborating with students, and staff from University
of Rhode Island and RINSC on safeguards by design

challenge projects



* Map of NM: https://leqgacy.lib.utexas.edu/maps/new_mexico.html

« Smoke Detector: https://www.indiamart.com/proddetail/lbosch-smoke-
detector-and-bosch-fire-alarm-panel-15737382333.html

* Nuclear Power Plant: https://www.kisspng.com/png-nuclear-power-
plant-electricity-generation-power-s-4955024/download-pnq.html#

* Nuclear medicine: https://www.slideshare.net/GauravKatheriya/nuclear-
medicine-79955026

* Moisture Gauge: https://www.nrc.gov/materials/miau/industrial.html



https://legacy.lib.utexas.edu/maps/new_mexico.html
https://www.indiamart.com/proddetail/bosch-smoke-detector-and-bosch-fire-alarm-panel-15737382333.html
https://www.kisspng.com/png-nuclear-power-plant-electricity-generation-power-s-4955024/download-png.html
https://www.slideshare.net/GauravKatheriya/nuclear-medicine-79955026

